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３−２．ATP拭き取り検査への殺菌消毒剤の影響
３−２−１．殺菌消毒剤の ATP 発光量への影響
殺菌消毒剤が ATP 発光測定へ与える影響について実験を行った。ATP 標準試薬（ルシ










際の生菌数（CFU: Colony Forming Unit）の関係について実験を行った。また殺菌消毒剤を
使用しない⑥殺菌灯についても実験を行った。















塩化ベンザルコニウム 10ｗ / ｖ%含有水溶液
上記原液10倍希釈
④１%ケーソン CG
大和化学工業 アモルデン FS-14Ｄ（KathonTM CG 相当）。
５- クロロ -２- メチル -４- イソチアゾリン -３- オン1.0〜







⑥殺菌灯 Panasonic 殺菌灯 GL-20253.7nm 紫外放射出力 7.5Ｗ 照射距離 10cm
間渕　創・木川　りか・佐野　千絵4 保存科学　No. 49








接触時間ごと（０〜60sec）に10−３〜10−６倍に希釈した水溶液100µL を PDA 培地へ接種し生
菌数の計数を行った。⑥殺菌灯については，ガラスシャーレに分注した胞子懸濁液に⑥殺菌灯





微生物判定について，約φ１mm の白色物質（３点）の ATP 拭き取り検査結果を表２に示す。
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ではステンレス上に発生した Penicillium sp. φ15mm 程度のコロニーを同様の手法で測定し
た際の ATP 発光量は10４ RLU 程度であった。従って生きた真菌であればφ１mm 程度であっ





























図２　各種殺菌消毒剤を希釈溶媒とした時の ATP 濃度（Ｍ）と ATP 発光量（RLU）の関係
　　　　 発光量106 （RLU）の破線はルミノメータによる測定最大値を示す。
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胞子懸濁液を接種しない ATP 拭き取り検査値（ブランク＝生菌数０CFU）は０〜20 RLU




ンザルコニウム，④１%ケーソン CG，⑥殺菌灯での処置では，生菌数の減少に伴い ATP 発
光量も減少した。
そこで③１%塩化ベンザルコニウム，④１%ケーソン CG，⑥殺菌灯について，生存率（%）
＝ [ 殺菌消毒処置試料生菌数（CFU/mL）/ 未殺菌消毒処置試料生菌数（CFU/mL）] ×100，
発光率（%）＝ [ 殺菌消毒処置試料発光量（RLU）/ 未殺菌消毒処置試料発光量（RLU）] ×
100として両者に相関があるかについて検討を行った（図４）。③１%塩化ベンザルコニウムは
生存率の低下に伴い発光率も低下しているが，生存率約０%に対して発光率約10〜30%となり


















図３　ATP 拭き取り検査による ATP 発光量（RLU）と生菌数（CFU/mL）
















から，殺菌消毒剤量に対して ATP 量（微生物量）が十分に高い状況であれば，ATP 発光量
の変化を把握することが可能な場合もあると考えられる。新たな薬剤による殺菌効果判定に対
して，薬剤の種類による ATP 発光量への影響の有無だけでなく，どの程度の ATP 濃度域で






ソン CG や254nm 紫外線による⑥殺菌灯については殺菌効果判定が可能であった。本実験で
は過去に古墳等で用いられた殺菌消毒剤を使用したが，新たに薬剤を選択して使用する際に薬
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Microorganism contamination measurement using ATP (Adenosine triphosphate) 
bioluminescence is reported much in the field of food hygiene. Especially ATP swab test 
using a portable luminometer and an exclusive swab with extract agent and luciferase is 
widely utilized for sanitary control. ATP swab test takes only a few minutes to check 
biocontaminations, while traditional agar incubation method takes several days. The 
advantages of ATP swab test are its simplicity and promptness in operation, and these are 
thought to be useful in microorganism measurement at museums and conservation facilities 
for cultural properties.
However, there is a very large difference in the environment and the situation in which 
microorganism measurement takes place between food hygiene and conservation of cultural 
properties. In the case of biocontamination check in storages in museums, the environment is 
quite dry and has only a little ATP sources compared with that at food factories or 
restaurant kitchens. On the other hand, in the case of sterilization of stones and soils in 
conservation facilities of tumuli or historic sites, sterilization agents penetrate into the 
substrate, and an ATP swab test is conducted under a situation in which sterilization agents 
are insufficiently removed. For the practical use of ATP swab test in conservation facilities, 
we conducted two investigations. One is to try biocontamination check at a museum, and the 
other is to verify proper measurement under a situation in which sterilization agents exist.
As a result of biocontamination check at the museum, it was possible to detect enough 
luminescence from wiped swabs and to estimate the distribution of biocontamination in the 
storage. We certified that ATP swab test can be utilized well in museums.
As a result of experiments about the interference effect of sterilization agents to the 
measurement of ATP luminescence, it was found that some of the agents disturbed 
luminescence measurement when ATP concentration was low. We conducted another 
experiment about ATP swab test in the situation in which sterilization agents existed on 
Aspergillus versicolor. In the case of agents which directly attack the cell wall in the 
sterilization mechanism (ex. ethanol, formalin, benzalkonium chloride, sodium hypochlorite), 
the amount of ATP luminescence (RLU: Relative Light Unit) and survived spores (CFU: 
Colony Forming Unit) were not correlated because of the elution of intracellular ATP. On 
the other hand, in the case of an agent which obstructs enzyme action in the sterilization 
mechanism (Kathon CGTM) and irradiation of ultraviolet ray, the amount of ATP 
luminescence correlated with survived spores. Thus at tumuli or historic sites, since ATP 
swab test can be utilized for the verification of sterilization when using only specific agents, 
it is necessary to asses its application beforehand.
Application of ATP Swab Test
in Conservation Facilities for Cultural Properties
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